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THE
EFFECTS
OF
FLORAL
ATTRIBUTES
AND
CONSPECIFICS ON BUMBLE BEE FORAGER MEMORY
Tiffany Dinh & Lucas Lauter, Dunlap Lab, Department of Biology, University of Missouri - St. Louis, St. Louis, MO 63121

INTRODUCTION

The common eastern bumble bee is found in
Missouri along with most midwestern, eastern,
and southern states [1]. The bumble bee
forages for pollen and nectar on a variety of
plants [2]. High rewarding, memorable flowers
will be visited more frequently [3]. Bees can
also learn about flowers from other bees
through social interaction. Literature supports
the fact that bees learn and remember certain
traits better than others, but the effectiveness
of learning and length of memory has not been
tested [4]. These predictions are from
mathematical models about the value of
information [4,5].

METHODS

Determine if the social information, nectar guides,
and shape will aid in learning and memory
compared to simple yellow and orange flowers
Decide if the bee will be participating in a 1 hr. or 24
hr. trial which is testing for memory retention of the
desired treatment
Allow a tagged bee to enter the arena to focus
specifically on cognition
Measure the learning rate by recording correct
landings on the focal flower and incorrect landings
on the control flower (Figure 1).
Remove the bee from the arena once learning is
completed with 80% of correct landings
Test again in 1 hr. or 24 hrs. to observe learning and
memory retention differences

RESULTS/FINDINGS

Figure 1. Social information and floral cue flowers.

Figure 2. Number of choices total to reach 80% threshold.

Our preliminary outcomes indicate
that bees can learn the most
rewarding flower under different floral
and social cues. On average, it takes
36 choices before the bee learns and
consistently chooses the rewarding
flower. However, we have observed
that bees identify the high reward
flower quicker when the cue is
another bee (social interaction). The
graphically represented data shows
five bees, none of which were social
interactions. However, the preliminary
results show increased learning
speed when the flower is shaped and
orange (Figure 2). This finding is
consistent with published literature
within the field [6]. Figure 3 and 4
show
a
standard
logarithmic
regression of the learning and
extinction rate. Bees on the control
and shaped flowers show normal
learning progression Data collection
is ongoing with promising results.

Figure 3. Learning and extinction rate of Bombus impatiens on control flowers.

SIGNIFICANCE
This research is significant because it will
provide insights into bumble bee foraging
behavior and a better understanding of
their cognition. Bumble bees are a model
species for understanding complex
cognitive skills in a small brained animal.
Experimentally testing foraging behavior
will help us understand more efficient
methods to preserve pollinator health as
vital contributors to the environment. This
study is adding to the growing body of
behavioral cognition literature for this
model species. It is essential to
understand memory retention and its
possible relationship with brain and body
size as this field progresses.

FUTURE STEPS

Figure 4. Learning and extinction rate of Bombus impatiens on shaped flowers.
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Once more data is gathered,
statistical analyses will be applied in
order to determine whether the
results are statistically significant.
We will perform a repeated
measures ANOVA on this data,
testing the effects of the factors of
rewarding color and the flower type
treatment. ANOVAs will be used for
the learning data as well as the
memory and extinction data. We will
also test for the effects of body and
brain size as covariates. Learning
speed is hypothesized to relate to
brain size in bees. [7].

